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(54) Apparatus and process for detecting the 

(57) The apparatus of the invention consists of an 
ordinary laser scanner (such as for example those used 
for the reading of optical codes) in which the data 
obtained from the scanning are processed, for detecting 
the presence and the position, on a supply plane of 
objects having heights even very different among them- 
selves. The detection of the presence of an object, and 
its position, is carried out taking advantage of the lumi- 
nous contrast between the surface of the same object 
and the bearing surface of the supply plane. The detec- 
tion of the presence and the position of the object can 



presence and the size of an object 

be combined with the reading of an optical code posi- 

£S V!* ° bieCl - Furtne "™e. the use of a modu- 
ated light laser scanner, allows the implementation of 
the above mentioned operations with the measurement 
of the distance of the object from the same scanner in 
th.s way calculating the overall encumbrance of the 
same object. This allows the optimization of distribution 
process and management of warehouses in the han- 
dling plants for the distribution and sorting of objects 
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(54) Apparatus and process for detecting the 

(57) The apparatus of the invention consists of an 
ordinary laser scanner (such as for example those used 
for the reading of optical codes) in which the data 
obtained from the scanning are processed, for detecting 
the presence and the position, on a supply plane of 
objects having heights even very different among them- 
selves. The detection of the presence of an object and 
its position, is carried out taking advantage of the lumi- 
nous contrast between the surface of the same object 
and the bearing surface of the supply plane. The detec- 
tion of the presence and the position of the object can 



presence and the size of an object 

be combined with the reading of an optical code posi- 
tioned on the object. Furthermore, the use of a modu- 
ated hght laser scanner, allows the implementation of 
trie above mentioned operations with Ihe measurement 
of the distance of the object from the same scanner in 
th.s way calculating the overall encumbrance of the 
same object. This allows the optimization of distribution 
process and management of warehouses in the han- 
dling plants for the distribution and sorting of objects 
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Description 

,0001] The present invention relates to an apparatus 
ISa process for detecting the presence, the position- 
mo am encumbrance of an object. 
So 2) m the handling plants for the distribution and 
ESnJ C oo,ects. the problem has arisen d dm 
me presence of such objects on the conveyer belt or on 
2 of a conveyance system. Often. itis usefiJ to 
o7.ec, even their position (for example vinth respect to 
£ centra, .me of the conveyer belt) and their oye aH 
e^umo-ance. with the aim oi optimizing the d.str.but.on 
p, ocess and the management of warehouses 
£u3] Such detecting operations are usually -realized 
IrV^r, op.oe.ect, ic devices, such as photoelectnc sys- 
tem o swttcti and/or blockage. 
,000.] - «»ci an advantage associated with such sys- 
L» ,s tha. the, are particularly econom,cal On the 
o^ rvv^ howe** these do not prov.de satisfactory 
P^lncec - ca.cc where the object to be detected 
ETU-i o-r^on* (typcally flat objects or objects 
-k,^^ tw«> or in the case in which one 
« the enure conveyance surface. S.mi- 

ZZT»*« — '^equate in all cases where 

o^e w^tt n^,^e the overall encumbrance of 
ftfsecr. d< esert on the conveyer belt. 
Sosi * such c-cumstances. it is necessary to use 
So7. «m>e. and expensive devices, such as vision 
^e^oTe.arrp.e. or banks of photoelectr.c systems 
or optoe«ec*icbamers 

[00061 The techn.cal problem at the base of the 
present ™*m»on ,s to devise an economical and com- 
pact apparatus, capable of providing appropriate per- 
Kmances n the detection of objects of every type and 

foooT°The present invention refers therefore^ accord- 
note a '"St aspect, to an apparatus for detecting the 
pTesenL and STpos,t,on of an object on the bearing 
suriace or a rrx>v,ng supply plane according to a feed 
cl.rea.on characterized in that it comprises: 

- a laser scanner, placed above the supply plane and 
act.va.ed .i a scan plane intersecting the supply 
plane along a scan line; 

- a data pocess-ng unit connected to the scanner 
the scanner .n turn, comprising means for detecting 
the .urinous contrast between a detection surface 
of the object and the bearing surface of the supply 
plane 

[0008) The apparatus of the invention therefore con- 
sists of a norma, laser scanner (such as for example 
those used for reading optical codes, i.e. bar code* 
two-d.mens.onal codes, colour codes and so on " 
which the data obtained from the scanning are proc 
essed and interpreted tor detecting the presence and 
the%s.,on. on the supply plane, of objects having 
heights even very different among them. 



[0009] As in the reading of a bar code, in which the 
uminous contrast between the clear area (spaces) and 
hTdark area (bars) of codes is utilized, the detects , of 
the presence of an object, and its position, is earned out 
< utilizing the luminous contrast between the surface of 
5 Z same object and the bearing surface of the supply 
plane The identification of such luminous contras 
along the scan line allows therefore the identif featton of 
the start and end points of a section of the object and 
r0 nerSore the presence and the position of the latter £ 
the supply plane, regardless of the dimension and thick- 
ness of said object. 

rooiOl As the dimensions of the objects are much 
greater than the dimensions of the bars the spaces of 
, 5 optica, codes, the processing of data obtained from 
scanning requires less computation resources i than 
those normally required for the reading of optical codes. 
[001 1 ] Advantageously, the apparatus further com- 
■ prises means for sending to the processing unit a signal 
go every time the object moves on the supply P«a"«°' * 
pre-set feed distance. Therefore it is possible to repeat 
the scanning for a variety of sections of the object in 
this way calculating the overall encumbrance (under- 
stood as occupied area) of the latter on the supply 

25 Soia Even more advantageously, the scanner is a 
modulated light laser scanner. This kind of scanner 
Subject of patent US-A-5.483.051 by the same appli- 
cant allows the implementation of the above mentioned 
30 operations with the measurement of the distance of the 
object from the same scanner, in th,s way obtaining the 
he aht of the object too. The measurement of the dis- 
tance becomes particularly useful for the edeutatanri 
the exact position and of the encumbrance of objects 

35 having various heights. „„ 0 „ n0 , * n , the 

r0013l Preferably, the scanner is a scanner for tne 
eading of optical codes positioned on the detection sur- 
face of the object, in this way it is possible to incorpo- 
rate, through the use of a single scanner formation 
« about the presence, the position of the alalia .and l£e 
distance from the scanner, and other identifying infor- 
mation carried by the optical code, such as type of prod- 
uct price, place of origin, destination, etc. 
r00141 Overall, it is therefore possible, implementing a 
45 laser scanner of well-known type with appropriate elec- 
tronics associated with a suitable computation card to 
combine with the classic reading of optical codes the 
detection of the prospective presence and the position 
of an object on the supply plane. In the case where the 
so scanner is of the modulated light type, it is also possible 
to calculate, in a simple and precise way. ^ the ^overall 
encumbrance of such object, independently from the 
dimensions of the latter. ^. orA * - 

[001 51 In a second aspect, the invention regards a 
55 process for detecting the presence and the position of a 
prospective object on the supply plane, comprising the 
following steps: 
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- a) defining a bearing surface for the object associ- 
ated with the supply plane, 

b) defining a feed direction of the object on the sup- 
ply plane, 

c) defining a scan plane intersecting the supply s 
plane along a scan line, 

d) sweeping the scan plane with a laser ray from a 
laser scanner, 

e) moving the object on the supply plane in the feed 
direction with respect to the scan plane until the 10 
scan line intersects the object in its detection sur- 
face, 

f) acquiring the data from at least one scanning of 
the object, 

g) processing the data obtained from such scan- 75 
ning in order to detect the luminous contrast 
between the detection surface of the object and the 
bearing surface. 

[0016] Advantageously, the step of processing the 20 
data obtained cimprises the following steps: 

g1) generating a scan signal, in order to identify the 
beginning and end points of the scan line on the 
bearing surface, 25 
g2) delecting a first transition, corresponding to the 
beginning point of the object, 
g3) detecting a last transition, corresponding to the 
end point of the object, 

g4) determining the position of the object on the 30 
bearing surface calculating the distance respec- 
tively, between the first transition and last transition 
and the scan signal. 

[001 7] Such a process may be carried out through an 35 
apparatus derived from that normally used for the read- 
ing of optical codes (laser scanner), in which the data 
obtained from the scanning are interpreted in a way to 
detect the presence and position of the object on the 
supply plane. Such processing is particularly simple 40 
and does not require high computation resources. 
[0018] Advantageously, the step of processing the 
data obtained further comprises the following steps: 

- amplifying the electric signal obtained from scan- 45 
ning, 

- taking the derivative of the amplified signal, 
squaring the derivative signal in order to obtain a 
digital signal, 

- processing, through on appropriate software, the so 
digital signal. 

[001 9] In a third aspect, the invention concerns a proc- 
ess for detecting the exact position of an object on the 
supply plane, comprising the following steps: 55 

- a) placing the object to be detected on a bearing 
surface associated with the supply plane, 



b) defining a feed direction of the object on the sup- 
ply plane, 

c) defining a scan plane intersecting the supply 
plane along a scan line, 

d) sweeping the scan plane with a laser ray from a 
modulated light laser scanner, 

e) moving the object on the supply plane in the feed 
direction with respect to the scan plane until the 
scan line intersects the object in its detection sur- 
faces, 

f) acquiring the data from at least one scanning of 
the object, 

g) processing the data obtained from such scan- 
ning in order to: 

- g1) detect the luminous contrast between the 
detection surface of the object and the bearing 
surface of the supply plane, 
g2) measure the distance from the scanner of n 
points of the detection surface hit by the laser 
ray of modulated light, 

* g3) select the minimum distance between the n 
measured distances, 

- g4) calculate, based on such minimum dis- 
tance, a transverse dimension, with respect to 
the feed direction, of the object. 

[0020] The use of a modulated light laser scanner 
enables therefore to carry out a process, particularly 
simple and lacking complicated processing steps, for 
the calculation of the exact position, on the bearing sur- 
face, of objects having even very different heights 
among them. 

[0021] In a fourth aspect, the invention concerns a 
process for detecting the encumbrance of an object on 
a supply plane, comprising the following steps: 

- a) placing the object to be detected on the bearing 
surface associated with the supply plane, such 
object comprising a detection surface which is sub- 
stantially uniform, 

- b) defining a feed direction of the object on the sup- 
ply plane, 

c) defining a scan plane intersecting the supply 
plane along the scan line, 

- d) sweeping the scan plane with a laser ray from a 
modulated light laser scanner, 

- e) moving the object on the supply plane in the feed 
direction with respect to the scan plane until the 
scan line intersects the object, 
0 acquiring the data from at least one scanning of 
the object, 

g) processing the data obtained from such scan- 
ning in order to: 

- g1) detect the luminous contrast between the 
detection surface of the object and the bearing 
surface of the supply plane, 
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g2) calculate a transverse dimension, with 
respect to the feed direction, ol the object, 
g3) move the object with respect to the scan 
plane by a pre-set feed distance in the feed 
direction on the supply plane, 
g4) calculate, for every transverse dimension, 
an elementary area of the detection surface of 
the object as a product of the calculated trans- 
verse dimension for the movement carried out, 
- g5) repeat the steps e) to g4), until a luminous 
contrast is detected between the detection sur- 
face of the object and the bearing surface of 
the supply plane, 

g6) calculate the area of the detection surface 
of the object as the sum of the calculated ele- 
mentary areas. 

[0022] The use of the modular light laser scanner 
allows therefore to carry out a process, particularly sim- 
ple and lacking complicated processing steps, for the 
calculation of the encumbrance of objects having even 
very different heights among them. 
[0023] Preferably, the above mentioned processes 
comprise further the step of reading an optical code 
positioned on the detection surface of the object, in 
order to univocally identify, from a dimensional and 
product perspective, the detected object. 
[0024] Further characteristics and advantages of the 
present invention will be apparent, from the following 
detailed description of one of the preferred embodi- 
ments, made with reference to the accompanying draw- 
ings. In such drawings, 

figure 1 is a schematic perspective view of an appa- 
ratus of the present invention, 
figure 2 is a schematic lateral view of the apparatus 
of figure 1 , 

figure 3 shows a layout of functional blocks of the 
scanner of the apparatus of figure 1 , 
figure 4 showsa processing layout of three different 
signals obtained from a scanning carried out by the 
scanner of the apparatus of figure 1, 
figure 5 is a schematic perspective view of the 
apparatus of figure 1 in a particular working config- 
uration, 

figure 6 is a schematic frontal view of the apparatus 
in the configuration of figure 5. 

[0025] In figures 1 and 2, an apparatus 1 is shown for 
detecting the presence and encumbrance of an object, 
to which apparatus 1 a substantially horizontal supply 
plane x-y is associated. The apparatus 1 comprises, on 
the supply plane x-y. a bearing surface 2 for the objects 
3 of which one wishes to detect the presence, the posi- 
tion and eventually the overall encumbrance. 
[0026] The objects 3 show detection surfaces 3a 
which, at least in the border areas, have a different col- 
oration with respect to that of the bearing surface 2. 



[0027] The bearing surface 2 preferably consists of a 
plurality of trays, also indicated with 2, or, alternatively, 
of a continuous conveyor belt. Such bearing surface 2 is 
mobile according to a feed direction x, through the use 

5 of known handling means not shown. 

[0028] The apparatus 1 comprises a laser scanner 4 
placed above the supply plane x-y. The scanner 4 is 
provided with a laser ray that sweeps a scan plane 5 
intersecting the supply plane x-y along a scan line 6. 

10 The scan plane 5 is inclined at an a angle with respect 
to the perpendicular to the supply plane x-y. Such angle 
a can even be zero. 

[0029] In figure 3 an outline is shown of the functional 
blocks present in the scanner 4 in the case where the 

is latter is predisposed not only for detecting the presence 
and the position of objects 3 on the supply plane, but 
also for calculating the encumbrance of same. In this 
case it concerns a modulated light laser scanner (as for 
example that described in US-A-5,403,051 by the same 

20 applicant) in which, further blocks suitable to perform 
the above mentioned operations are added to the circuit 
blocks typically present in such type of scanner. The 
scanner 4 of figure 3 comprises therefore means 8 
capable of reading an optical code positioned on the 

25 detection surface 3a of the objects 3, means 9 capable 
of detecting the luminous contrast between the detec- 
tion surface 3a of the objects 3 and the bearing surface 
2 of the supply plane x-y and means 10 capable of 
measuring the distance of every object 3 from the scan- 

30 ner 4. 

[0030] The scanner 4 is connected moreover to a 
processing unit 7 of signals obtained from the scanning 
of the object 3. Such a unit 7 can even be included in the 
same scanner 4. 

35 [0031] The means 8, 9 and 10 comprise circuit ele- 
ments and software which are independent among 
them and these therefore can be used independently to 
implement a given scanner in a way to make it suitable 
for carrying out further operations with respect to those 

40 for which it is predisposed. This means that the scanner 
4 can be a simple laser scanner for the reading of opti- 
cal codes (and therefore comprising the means 8), to 
which the means 9 are added, or vice versa, or it can be 
a modulated light laser scanner (comprising therefore 

45 the means 10) to which means 8 and 9 are added etc. 
[0032] The means 8 for the reading of optical codes 
comprise respectively a first amplifier 81, suitable for 
generating a signal S x , and a digitizer 82, connected in 
series with the amplifier 81 and suitable to generate a 

so digital signal S 3 which is sent to the data processing unit 
7. 

[0033] The means 9 for the detection of the luminous 
contrast, are connected in parallel to the means 8 and 
comprise a second amplifier 91 , suitable for generating 
55 a signal S y connected to a derivative mean 92 suitable 
for generating a signal S 2 . The derivative means 92 is 
then connected with squaring means 93, suitable for 
generating a digital signal S 4 which is sent to the data 
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processing unit 7. The derivative means 92 and the 
squaring means 93 can be implemented, for example, 
through the amplifier operations and gauges. 
[0034] The fundamental difference between the circuit 
elements of the means 9 and those of the means 8, s 
dedicated to the reading of bar codes, is due to circuit 
parameters, such as for example a passing band, ampli- 
fication levels, threshold criteria and signal/noise ratio. 
Such parameters in fact are not compatible to effectively 
deal at the same time both with the reading of the opti- w 
cal code and with the recognition of the beginning and 
end of the object 3 along the scan. 
[0035] Typically in fact, in a scanner of 500 scans per 
second (a speed which is more than sufficient for such 
applications), the passing band of the amplifier 81 is 
extends from DC up to approximately 1 MHz, while the 
amplifier 91 usually has a passing band of approxi- 
mately 100 KHz, the dimensions of the objects 3 to be 
recognized being much greater that the dimensions of 
the bars and of the spaces of the optical codes and the 20 
dimensions of eventual spots present on the surfaces of 
the same objects. 

[0036] As a result of the smaller width of the band, the 
signal/noise ratio of the signal S y is typically greater 
than that of the signal S x , therefore being able to be 25 
squared with much easier criteria (and at times even 
through a simple comparison with a fixed threshold) in 
order to obtain information representing the beginninq 
and the end of the object 3. 

[0037] Such parameters are a function of the distance 30 
of work and scan speed of the laser ray etc., and based 
on these, they should be sized. 

[0038] Upstream means 8 and 9, the scanner 4 com- 
prises a photodiode 11, able to generate, through 
appropriate optic systems of a known type and not 35 
shown, an electrical signal (generally an electrical cur- 
rent) proportionate to the received amount of light. To 
the photodiode 1 1 are connected in series respectively 
an amplifier 12 and a amplitude demodulator 13. From 
the amplifier 1 2 an electric signal S 0 is issued (generally 40 
a tension), while from the amplitude demodulator 13 a 
signal St is issued which is then sent to two different 
channels 8V 9 which operate in parallel and comprise 
respectively the means 8 and the means 9. To the 
amplifier 1 2 are further connected the means 1 0 for the as 
measurement of the distance, comprising in particular a 
phase demodulator 20. Such means generate a signal 
S 5 which is then sent to the data processing unit 7. 
[0039] Finally, a scan generator 1 00, itself well-known, 
is connected to the data processing unit 7, and is capa- so 
ble of generating a scan signal S 100 which then is proc- 
essed for identifying the beginning and end points of the 
bearing surface 2 along a direction substantially per- 
pendicular to the feed direction x (in particular, the 
beginning and end points of the scan line 6 on the bear- ss 
ing surface 2). 

[0040] The supply plane is provided with an encoder 
(not shown), namely a device capable of sending a sig- 



nal to the processing unit 7 every time that the bearing 
surface 2 is moved exactly at a pre-set feed distance. 
[0041] The operation of the apparatus 1 takes place in 
the following way. The objects 3, of which one wishes to 
detect the presence, the position and eventually the 
overall encumbrance, are placed on the bearing surface ' 
2 of the supply plane x-y. The continuous movement of 
said bearing surface in the feed direction x, brings each 
object 3 to reach a scanning area identified near the 
scanner 4. 

[0042] The reaching of such area is signalled in such 
a way (for example through a signal generated from an 
entrance detector) to the processing unit 7, which acti- 
vates the scanner 4, which sweeps the scan plane 5 
with the laser ray. Alternatively, the scanner 4 is always 
m operation, in this way being able to detect the arrival 
of an object 3 to the scanning area. 
[0043] Each time that the bearing surface 2, and 
therefore the object 3, have made a movement equal to 
the pre set feed distance, the encoder sends a signal to 
the processing unit 7. At each signal sent to the 
encoder, the processing unit 7 carries out a sampling, in 
fact the scanner 4, once activated, continuously scans 
the object 3, but the processing unit 7 memorizes only 
the n values of the scan corresponding to the signal 
from the encoder. 

[0044] When the object 3 intersects, during its move- 
ment, the scan plane 5, the processing unit 7, following 
the signal transmitted from the encoder, carries out a 
sampling. Such sampling can be targeted to the reading 
of the optical code positioned on the bearing surface 3a 
of the object 3, to the detection of the presence and/or 
the position of the object 3 on the bearing surface 2, 
and/or to the calculation of the overall encumbrance of 
the same object 3. 

[0045] Let us consider the case in which the scanner 
4 is a modulated light laser scanner, capable therefore 
of carrying out all the operations mentioned above 
[0046] The diffused light from the scan line covered by 
the laser ray is collected by the photodiode 1 1 , which 
generates an electric current proportionate to the quan- 
tity of light received. Said electric current is amplified 
and transformed in voltage by means of the amplifier 1 2. 
The signal S c thus obtained, modulated at high fre- 
quency, results in being further modulated in amplitude 
from the various situations of different contrast which 
the laser ray encounters in its sweeping in the scan 
plane 5. 

[0047] The S 0 signal is demodulated by the amplitude 
demodulator 13, obtaining a signal St which is sent to 
the means 8 for the reading of optical codes and to the 
means 9 for the detection of the luminous contrast 
between the detection surface 3a of the object 3 and the 
bearing surface 2 of the supply plane. 
[0048] The decoding of the optical code through the 
means 8 is realized in a way which in itself is conven- 
tional and which, in order to simplify, is not repeated in 
this context. 
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[0049] Moreover, comparing the carrier issued with 
the carrier received, as indicated in the patent US-A- 
5.483,051 mentioned above, a tension AV is obtained, 
through the phase demodulator 20, varying in time and 
proportionate, in each istant, to the distance of the n 5 
points of the detection surface 3a of the object 3 hit by 
the laser ray during the scanning. The signal S 5 thus 
obtained is then sent to the data processing unit 7 for 
the measurement of the distance of said points. 
[0050] The calculation of the distance, by means of 10 
the modulated light laser scanner of, is carried out in the 
way indicated in the patent US-A-5,483,051 mentioned 
above and which, in order to simplify, is not repeated in 
this context. 

[0051 ] The detection of the presence and the position 15 
of the object 3 on the bearing surface 2 is instead car- 
ried out through the means 9. In particular, the deriva- 
tive 92, after amplification of the signal Si obtained 
through the amplifier 91, generates the analogic signal 
S, (see figure 4), which represents fast transitions 20 
which correspond with the areas of contrast (that is of 
variations of reflections or reflectivity) which the laser 
ray encounters during the sweeping of the scan plane 5. 
During said sweeping, the laser ray hit in fact a plurality 
of points pertaining to the bearing surface 2 and a plu- 25 
rality of points of the detection surface 3a of the object 
3 As already mentioned, in the border area, the object 
3 and the bearing surface 2 have a different coloration, 
and therefore a different reflection. The presence and 
the position of the object 3 may be univocally deter- so 
mined from the identification of the area of the bearing 
surface 2 where a luminous contrast is detected with 
reference to the beginning and end of the scanning (see 
scan signal S 10 o in figure 4). 

[0052] The signal S 2 is sent to the squaring stage 93 35 
which generates in the end the signal S 4 , which repre- 
sents in digital form the detected contrast. Said signal 
S 4 is sent to the data processing unit 7 for obtaining the 
information representing the beginning and end of the 
object 3 detected as a function of the scan signal Sioo- 40 
[0053] In order to guarantee an accurate operation, 
the bearing surface 2 should be preferably uniform in a 
way as not to show areas of luminous contrast in its inte- 
rior. Such a situation is achieved for example by manu- 
facturing said surfaces 2 with materials of uniform 45 
coloration. 

[0054] Areas showing luminous contrast inevitably 
present on the detection surfaces 3a of the object 3 (as 
for example those caused by the presence of a bar code 
or an area of diverse colour) involve further transitions so 
of signal S 4 which in any case do not invalidate the 
operation of detection of the presence and the position 
of the object 3 on the bearing surface 2. The correct 
interpretation of the detected luminous contrasts is in 
fact carried out from the data processing unit 7 through 55 
appropriate software optimized respectively for the rec- 
ognition of the luminous contrast between the bearing 
surface 2 and the object 3 and for the reading of optical 



codes. 

[0055] Figure 4 shows an example of processing of 
three different signals obtained in the case in which on 
the scan line 6 is present: a) an object 3 having a height 
represented by AVa and holding, on the surface of 
detection 3a, a bar code, b) an object 3 having a height 
represented by AVb, with further areas of contrast on its 
surface of detection (represented by peaks A and B) 
and with a higher reflection than that of the bearing sur- 
face 2, c) an object 3 having a height represented by 
AVc greater than that of example b), even such object 3 
having further areas of contrast on its detection surface 
3a, which however, this time, has lower reflection than 
that of the bearing surface 2. 

[0056] The data processing unit 7, through appropri- 
ate algorithms, has the task to interpret the signals S 4 of 
examples a), b) and c) in a way to obtain, along the scan 
line 6, the presence and the position of the points C and 
D, corresponding respectively to the first transition, rela- 
tive to the beginning point of the object 3 and to the last 
transition, relative to the end point of the object 3, in the 
scan line 6. In particular, the processing unit 7 is capa- 
ble of recognizing that the transitions between C and D 
represent: in the case a) an optical code, while in the 
cases b) and c) impure signals to be filtered. This is pos- 
sible thanks to the fact that, as already mentioned, the 
bar codes show transitions having number, frequency 
and precise dimensions and are therefore easily identi- 
fied. 

[0057] In the case where one wishes only to detect the 
presence and the position of the object 3 on the bearing 
surface 2, the signal S 4 , thus obtained, is capable of 
responding to such requirements. Further processing is 
therefore not necessary. 

[0058] The signal of measurement of the distance S 5 
becomes rather important in the case where it is neces- 
sary to calculate the overall encumbrance of the object 
3 and/or its exact position, when the object is of sub- 
stantial height. 

[0059] This in consideration of the fact that, as showed 
in figures 5 and 6, objects having different dimensions 
may provide the same image to the scanner 4. In fact, 
figure 6 shows how an object 3 of height H and trans- 
verse dimension x\ provides to the scanner 4 an image 
x B different from the true dimension x\ The same is ver- 
ified for all the objects 3 of different heights with edges 
laid down aligned along the same axis l-l* belonging to 
the scan plane 5. 

[0060] The processing unit 7 of a normal scanner 
would therefore not be able to recognize if the image x B 
detected pertains to a low and wide object or to a tall 
and narrow object. 

[0061 ] In such case, by the data processing unit 7, fur- 
ther operations are necessary in order to provide the 
necessary information. In particular, it is important to 
measure the distance of the object 3 from the scanner 
4. 

[0062] With reference to figure 6, one assumes that 
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the scanner 4 is positioned at a distance t from the Claims 
bearing surface 2 of the supply plane x-y and that it is 
perpendicular to said plane. An object 3 of height H, 1. 
showing a detection surface 3a having sufficient con- 
trast with respect to the bearing surface 2, has a trans- $ 
verse dimension x* obtainable as: 



x'=(x B *d)/L 

where d is the minimum distance from points d-j , d 2 ,...d n 10 
measured from the scanner 4 during the sweeping of 
the laser ray on the detection surface 3a and x B is the 
measurement of the image of the object 3 seen from the 
scanner 4 at a distance L 

[0063] Measuring therefore for every object 3 its dis- 75 
tance from the scanner 4, it is possible to calculate uni- 
vocally for each object the true transverse dimension 
and therefore, detecting its exact position on the bearing 
surface 2. - - 
[0064] Determining the exact position of the object 3 20 
through the above quoted formula results in being par- 
ticularly reliable. In the case in fact of low objects, the 
distance d tends to L and therefore the true dimension 
x' tends to x B , and that is to the image of the object 3 
seen from a normal scanner, without detection of the 25 
distance. In the case of tall objects, the measurement of 
the distance d results in being very precise and conse- 
quently also that of x* (and therefore the determination 
of the exact position of the object 3). 
[0065] By moving the object 3 from a pre-set feed dis- 30 
tance (this fact is signalled by the encoder, which deter- 
mines thus a new sampling) it is possible to calculate an 
elementary area of the detection surface 3a. Using the 
data from the new sampling and repeating the operation 
of calculating the elementary area mentioned above for 35 
all subsequent sections of the object 3, it is finally pos- 
sible to calculate the overall area of detection surface 3a 
of the object 3 as the sum of the single elementary 
areas calculated. 

[0066] Such measurement is therefore correct in func- 40 
tion of height H of the object 3 given the signal S 5 . 
[0067] In the case in which the scanner 4 was tilted at 
an angle a with respect to the perpendicular to the sup- 
ply plane x-y (see figures 1, 2 and 5), the calculations 
remain the same on the condition of substituting meas- 45 
urement L with G*cosa , where G is the measurement 
of the distance of the bearing surface 2 from the scan- 
ner 4. 

[0068] The measurement L can be obtained automat- 
ically from the scanner 4 in the installation step, acquir- so 
ing the measurement of the distance of a reference 
sample (of thickness close to zero and known width) 
supported on the bearing surface 2. Similarly, x B can be 
obtained through comparison with the measurement of 
the width of the same sample. 55 



Apparatus for detecting the presence and the posi- 
tion of an object moving according to a feed direc- 
tion on the bearing surface of a supply plane (x-y), 
characterized in that it comprises: 

a laser scanner (4), placed above the supply 
plane (x-y) and activated in a scan plane (5) 
intersecting the supply plane (x-y) along a scan 
line (6), 

a data processing unit (7) connected to the 
scanner (4), the scanner (4), in turn, compris- 
ing means (9) for detecting the luminous con- 
trast between a detection surface (3a) of the 
object (3) and the bearing surface (2) of the 
supply plane (x-y). 

Apparatus in accordance with claim 1, comprising 
further: 

means to send to the processing unit (7) a sig- 
nal every time that the object (3) is moved on 
the supply plane (x-y) at a pre-set feed dis- 
tance. 

Apparatus in accordance with claim 1 wherein the 
scanner (4) is a modulated light laser scanner of 
comprising means for the measurement of the dis- 
tance between the scanner (4) and the object (3). 

Apparatus in accordance with any of the preceding 
claims, wherein the scanner (4) is a scanner for the 
reading of an optical code positioned on the detec- 
tion surface (3a) of the object (3). 

Process for detecting the presence and the position 
of an eventual object on a supply plane, comprising 
the following steps: 

- a) defining a bearing surface (2) for the object 
(3) associated with the supply plane (x-y), 

b) defining a feed direction x of the object (3) on 
the supply plane (x-y), 

c) defining a scan plane (5) intersecting the 
supply plane (x-y) along the scan line (6), 

- d) sweeping the scan plane (5) with a laser ray 
from a laser scanner (4), 

e) moving the object (3) on the supply plane (x- 
y) in the feed direction x with respect to the 
scan plane (5) until the scan line (6) intersects 
the object (3) in its detection surface (3a), 

- f) acquiring the data from at least one scanning 
of the object (3), 

- g) processing the data obtained from said 
scanning thus detecting the luminous contrast 
between the detection surface (3a) of the 
object (3) and the bearing surface (2). 



RNRnnnin- <fp nom««iAi ■ 



7 



13 



EP 0 903 681 A1 



14 



6. Process in accordance wivh claim 5, wherein the 
step g) comprises, in turn, the following steps: 

g1) generating a scan signal (S100), thus iden- 
tifying the beginning and end points of the scan 5 
line (6) on the bearing surface (2), 
g2) detecting a first transition (C), correspond- 
ing with the object's (3) beginning point, 
g3) detecting a last transition (D), correspond- 
ing with the object's (3) end point, 10 
g4) determining the position of the object (3) on 
the bearing surface (2) calculating the distance 
between, respectively, the first transition (C) 
and the last transition (D) and the scan signal 
(S100). 75 

7. Process in accordance with claim 5, wherein the 
step of processing the data obtained comprises fur- 
ther the following steps: 

20 

amplifying the electric signal obtained from the 
scan, 

taking the derivative of the amplified signal, 
squaring the derivative signal in order to obtain 
a digital signal, 25 
processing, through an appropriate software, 
the digital signal. 

8. Process for detecting the exact position of an object 

on a supply plane, comprising the following steps: 30 

a) placing the object (3) to be detected on a 
bearing surface (2) associated with the supply 
plane (x-y), 

b) defining a feed direction x of the object (3) on 35 
the supply plane (x-y), 

c) defining a scan plane (5) intersecting the 
supply plane (x-y) along a scan line (6), 

d) sweeping the scan plane (5) with a laser ray 
from a modulated light laser scanner (4), ao 

e) moving the object (3) on the supply plane (x- 
y) in the feed direction x with respect to the 
scan plane (5) until the scan line (6) intersects 
the object (3) in its detection surface (3a), 

0 acquiring the data from at least one scanning 45 
of the object (3), 

g) processing the data obtained from said 
scanning in order to: 

g1) detect the luminous contrast between so 
the detection surface (3a) of the object (3) 
and the bearing surface (2) of the supply 
plane (x-y), 

g2) measure the distance from the scanner 
(4) of n points of the detection surface (3a) 55 
hit by the modulated light laser ray, 
g3) select the minimum distance between 
the n measured distances, 



g4) calculate, based on said minimum dis- 
tance, a transverse dimension, with 
respect to the feed direction x, of the object 
(3). 

9. Process in accordance with claim 8, wherein the 
calculation of the transverse dimension of the 
object (3) is carried out through the following for- 
mula: 

x' = (x B *d)/L 

where: 

d is the minimum distance between the n 
measured distances, 

x B is the measurement of the image of the 
object (3) seen from the scanner (4) at distance 
L. 

1 0. Process for detecting the encumbrance of an object 
on a supply plane, comprising the following steps: 

a) placing the object (3) to be detected on a 
bearing surface (2) associated with the supply 
plane (x-y), 

b) defining a feed direction x of the object (3) on 
the supply plane (x-y), 

c) defining a scan plane (5) intersecting the 
supply plane (x-y) along the scan line (6), 

d) sweeping the scan plane (5) with a laser ray 
from a modulated light laser scanner (4), 

e) moving the object (3) on the supply plane (x- 
y) in the feed direction x with respect to the 
scan plane (5) until the scan line (6) intersects 
the object (3) in its detection surface (3a), 

f) acquiring the data from at least one scanning 
of the object (3), 

g) processing the data obtained from said 
scanning in order to: 

g1) detect the luminous contrast between 
the detection surface (3a) of the object (3) 
and the bearing surface (2) of the supply 
plane (x-y), 

g2) calculate a transverse dimension, with 
respect to the feed direction x, of the object 
(3). 

g3) move the object (3) with respect to the 
scan plane (5) at a pre-set feed distance in 
the feed direction x on the supply plane (x- 

y). 

g4) calculate, for every transverse dimen- 
sion, an elementary area of the detection 
surface (3a) of the object (3) as product of 
the calculated transverse dimension for the 
movement carried out, 
g5) repeat the steps from e) to g4), until a 
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luminous contrast is detected between the 
detection surface (3a) of the object (3) and 
the bearing surface (2) of the supply plane 

(x-y). 

g6) calculate the area of the detection sur- s 
face (3a) of the object (3) as the sum of the 
calculated elementary areas. 

11. Process in accordance with claim 10, comprising 
further the following steps: 10 

g2i) measuring the distance from the scanner 
(4) of n points of the detection surface (3a) hit 
by the modulated light laser ray, 
g2ii) selecting the minimum distance between 75 
the n measured distances, 
g2iii) calculating, based on said minimum dis- 
tance, a transverse dimension, with respect to 
the feed direction x, of the object (3). 

20 

12. Process in accordance with claim 11, wherein the 
calculation of the transverse dimension of the 
object (3) is carried out through the following for- 
mula: 

25 

x'= (x B *d)/L 

where: 

d is the minimum distance between the n 30 
measured distances, 

x B is the measurement of the image of the 
object (3) seen from the scanner (4) at distance 
L. 

35 

13. Process in accordance with anyone of the claims 
from 5 to 12, comprising further the step of reading 
an optical code positioned on the detection surface 
(3a) of the object (3). 
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